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What is claimed is: 

Q^ AoA article domprising the 
V A method for forming a molded artici y 

steps of: 

a-rt-icle within a! mold; 
forming a molded article w j 

lid mold while said 

article retains an amov 



removing said molded article ^rom sa: 

it of heat; and 



directing 



region 



of cooli/g fluid toward an interior 
said mold/d article where 

prevent said. crystallization in said region and 
thereby form a /olded artiole which is 
substantially /ree of any crystallized portion. 

2 The method of clai/l, wherein said directing step 
comprises creating a/annular flow of said cooling fluid 
wi thin said interio/region of said molded article so as 
substantially prev/nt said crystallization. 

3 Th e method Lording to claim 1, wherein said directing 
^p comprises /directing said cooling fluid toward a dome 
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portion of said molded article and contacting said do»e 
portion with said cooling fluid. 

4 Th e .ethod according to cl.i» 1. «>/-ein said directing 
st ep comprises directing said cooling fUd toward a sprue 
ga te portion of said molded article an& contacting said 
sprue gate portion with said cooling yfcluid. 

x. / wherein said directing 

5. The method according to claim jL, wherein 

step comprises: 

aving at l/ast one internal passageway 
et nozzle Into the interior of said 




spacing said outlet noz/le a distance d from an 

interior wall sur/ace sufficient to create an 
annular flow of /aid cooling fluid; and 



blowing said coo 
via said pin 



lin& fluid onto said interior region 



6 The method accor/ing to claim 5 further comprising 
aligning a central Lb of said cooling pin with a central 
axis of the molded/ article. 
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,. nn to claim 6 wheriin said cooling 
7 The method according to claim t- 

bas an upper portion ana an exterior/surface of said 
upp er portion is s P aced fro, an interio/ surface of sard 
P , „J cteD of spacing said 

M lded article by a distance D and sarA step P 

i„« «id outlet nozzle so that 
outlet nozzle comprises spacing said but 

■ ■ fh P ranae of About 1:1 to about 10.1. 
the ratio of d:D is in the range or a 



8. 



The method according to c 



lain/ 5, further comprising: 




at least onfe internal passageway 
pressurized air; and 



to a 



said blowing step ccnpri/ing blowing sa 
interior region. 



id air onto said 



The method according 



fo claim 5, further comprising: 



said inserting step/further comprising forming an 

annular space/between interior surfaces of said 
molded artio/le and said pin; and 

tJ / flu id to flow through said 

allowing said pooling fluid to 

/ pqca n e into the ambient 

annular Apace and escape 

environment. 



46 



98-345 

10 Th e method according to claim 1. fu/ther comprising 
CO olin, exterior portions of said moldec/article after said 
.olded article has been removed from s/id mold. 

, a :_ /q wherein said exterior 
U The method according to claim 10, wner 

, M ia performed /simultaneously with said 
portion cooling step is perrorme / 

directing step. 

.„/ lailI1 10 wherein said exterior 
12. The method according to /claim 10, wn 

««Hna^tep is per/ormed at least partially 
portion cooling/^step is v*=y 

~A„A,\¥\^ Qaid directing step, 
simultaneou/ly/with saia ^ 

„ ^JS^L to claim iO, wherein said exterior 
portion cooling step /s performed seguentially with said 
directing step. 



14 Th e method according to claim 10, wherein said exterior 
portion coding Lv comprises cooling said exterior 
portions by heal/ conduction. 

„ The metid according to claim 10, wherein said exterior 
portion coo/ing step comprises placing said exterior 

J ia-a art- icle in direct contact with a 

portions of said molded article 

chilled surface. 
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l6 Th e method according to ciaim *>. -M^" »" 
portion coding step comprises cooUn, s^id exterior 
surfaces by conveotive heat transfer. 

.. 16/ further comprising: 

17. The method according to claim 16, 

providing a taKe-of^ate hav/ng a hoider for said 

moided artic^/ said nof r having a pinrality of 



for. 



ifcl 



S xposing outer surfaces of said 
to a f]/bw of cooling fluid; 




said reaving step compr/sing loading said molded 

art icle into said /older in said take-off plat.; 

and 

n n J *teo comprising providing a 
said exterior coolind step coup 

/ =. «iii-ralitv of nozzles and 

cooling platform with a plurality 

.lowing a coo/ing fluid through said nozzles and 
through said /openings in said holder onto said 
outer surfa/es of said molded article. 



48 



98-345 



18 . The method according to c 



laim 1, furth/r comprising: 



ste p comprising forming/ a plurality of 
id mold; /and 



said forming 

molded articles in sa 



r ,voJiding a carrier having 
said removing step comprxses Priding 

receptacles for said molded/ articles and 
transferring said molded articles to said 
receptacles, 

r l - rla » 18 further comprising 
19 . The method f°/ in r°^T lded articl es while said 

L/t-ions^-ofsaid molded aruci 

articles are » f outboard of said 

transported by said oarrrer to/a posx 

mold. 

■ <J claim 18, further comprising: 
20 . The method according tof claim 

/ ™ 0 *n=; for directing said 

providing a frame having pin means 

cooling fluid; irxd 



moving sa 



id frame Relative 



to said carrier so as to 



insert said Win means 
said molded Articles while sa 
are in said /receptacles 



deeply into the interiors 
id molded articles 



of 
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. „i*im 20,/ wherein said 
21 . The B et h o d accorain, to „!.» * ^ 

directing step c-^U- molded articl es 

whi le said molded articles are | 



The method according 



to clai 



21, wherein said blowing 



comprises blowina^cooling/ gas 
re gions where cryst/ll/nity occurs. 

23. The method /acobrd? 



onto said interior 



to /plaim 



said mo 



Ided article f/rming step 



,lurality of preforms; 



18, further comprising: 
comprising forming a 



and 



blowing 

articles 



each of sa/d preforms 



into final decrystallized 



24. The 



method acco/rding to claim 



1, further comprising: 



first set of 



said forming s|tep 
molded a" 
halves; 



comprising forming a 

mold formed by two mold 
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™™Hses providing a carrier having 
said removing step comprises pro v 

. plurality of receptacles eor receiving said 
molded articies, moving sa/d carrier to a first 
position between said tJ mold halves, . 
transferrin, said mold/d articles to said 
r eceptacles while *J carrier is in said first 
position, and moving' said carrier with said 
molded articles J said receptacles to a second 
positj^ootsid/ of said mold. 



24 further comprising 
s^BotdHW to claim x " 
?5 The method acsa£wa,iy 

co ; Ung poXs of -ded article* 

mo lded articles are/in said receptacles an. said carrier 
being moved to sai& second position. 



/ . 4. aim 24 further comprising 

26 The meth/d according to claim 24, 

/ • ■„„ riirectinq a flow of cooling 

said directing step comprising directing 

/ • rt f Pach of said molded articles of 

fluid into/the interior of each ot s 

said firi set so as to substantially prevent 

:;; ta / Z ation * - „ to - - 

artic] 
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27 



The method according to c 



lain* 26, /herein said 



directing 
second position 



step commences when said cary 



•ier reaches said 



28 



The method according to c 



laim/24, further comprising: 



providing a frame having a 



Ilurality of cooling pins; 



/ / , f ;1 to said carrier so as to 
moving saidy4r/me relative to 

insert /id coolin/ pins into the inters of saxd 
Wlded Articles f/rming said first set; and 



said directing step Comprising directing a flow of 

cooling fluid /into the interior of each of sa.d 
m olded articles of said first set via said cooling 



pins, so as 
crystalliza/tion in 
said molded articles 



substantially prevent 



said interior region 



of each 



29 



The method according to c 



laim 28, further comprising: 



sensing th 

artic/les; and 



^ oarh of said molded 
temperature of eacn oi 
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Mnn fluid into the interior 
adjusting the flow of cooling fluid inft 

r-o^nohse to said sensed 
of said molded articles m response 

temperatures . 

30 The method according to claim 29, /wherein said 

»rt-in S tina vaive means associated 
adjusting step comprises adjusting v* 

4. art-iiifet the flow of cooling 
with said cooling pins so as to adjufet 

£luid through individual ones o £ sid cooling pins. 



31. The method 
directing said 
molded articl 
portion of a ^o 



rco 



joolxhg 



s at 



ing to clai/m 28, further comprising 
fluid int/o the interiors of said 
fa first raJ of flow during a first 
cycle an/ at a second, lower rate of 



fw- ■> I , 

now during a second portion/of said cooling cycle. 



32. The method according 



L claim 28, further comprising: 



withdrawing said coaling pins from 
molded articles, 



the interior of said 



moving said carrier 



transferring a Second set of mo 

receptacl/s within said carrier 



back to said first position; 



lded articles into said 



while said first 
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^ a a ,tides is still within said 
set of molded articles ^ t 

receptacles in said carrier; U 

,,-ii-h said/ first and second sets 
returning said carrier with said/ 

i„o -t-o saic/ second position, 
of molded articles to saiqr s 



The method according to c 



lain/ 32, further comprising: 



tioVcooling pins 



into the interiors of said 



adedWVdes in s^id first and second sets; and. 



iJ cooling of the interiors of 



simultaneous^ effect 

said molded articles. 

L ^1 aim 33 further comprising 

34 The method according /to claim 33, 

cooling exterior surface/ of said molded articles. 

35 The method accord/ng to claim 33, wherein said 

lina step includes the step of directing a 
simultaneous cooling $tep 

/ • , interior of each of said 

flow of cooling fluiji into the interior 

mo lded articles of /aid first and second sets via said 
cooling Pins so as/to sufcstantially prevent crystallization 
i„ said interior /egion of each molded article. 
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The method of 



Maim 34, further comprising 
according to claim j*, y« 



withdrawing sa 

molded articles; 



id cooling pins from /the 



interior of said 



moving sa 



id carrier back to sa: 



first position; 




set of /olded articles into said 
within sai/ carrier while *aid first 
sets of molded articles are still 



recepta/les in said carrier; and 



returning said carrier/ 



with said first, second and 



third sets of m< 
position . 



/ided articles to said second 



The method according to 



claim 36, further comprising: 



providing said /frame 



with a plurality of apertures; 



into the interiors of said 



inserting sa/d cooling pms 

molded/articles in said second and third molded 

sets; /and 
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iecting said molded ar 



ticles of sa 



id fir/St set 



^ C " « transfer device. 

through said apertures onto a tranff 



The method according 



, • oa further comprising: 
to claim 28, ruy 

i- « nation having/a plurality of 
providing a cooling station J 

, ^ a c OU r(/e of cooling fluid 
nozzles connected to a source 



pos 



itionino said cooling 



station adjaoent said carrier; 



and 



directing (sool/ir 
moldeVart 
openings in sa 
surfaces . 



fluid onto exterior surfaces of said 
1.. flowing cooling fluid through 
oeptacles onto said exterior 



id rf 



39, 



The method according/ 



to claim 



38, further comprising 



applying a vacuum 



to eac/i of said mo 



Ided articles to hold 



said articles in said r^ceptac 
cooling step. 



les during said exterior 



\ nara *. us for forming a mo 

40 J An apparatus 

comprises: 



Ided article which 



mold means f/ 



)r forming a molded article; 
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. , aH-irie from said mold 

means for removing said molded article jx 

^a~a *-H-icle ryetains an amount 
means while said molded article db 

of heat; and 

m eans for directing cooling fluid into an interior 

region of said molded article where crystailinity 

,^ .,/ticle has been removed 
occurs after said molded article n 

from said mold means so ai to form a molded 
article substantially «j» of any crystallised 
portion. 

^wXcording t/ claim 40, wherein said 
41. The apparatus 7 accoramy y 

(/ Jw is es j*d* for creating an annular flow 
directing means^comp^ises^reari 

of cooling fluid within sai/ interior region of said molded 
article so as to substanti/uy prevent crystallization in 
said molded article. 

42 The apparatus acc/rdin, to claim 40, wherein said 
Erecting means compr/ses means for directing a cooling 
fl uid onto a dome po/tion of the molded article. 

43 The apparatus/according to claim 40, wherein said 
directing means comprises means for directing a cooling 
£1 uid onto a sp/ue gate portion of the molded article. 
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«■»«* according to claim 40,/ wherein said 
44. The apparatus accoraxny v 

em- blowing a cooling gas 
directing means comprises means for blowing 

onto said interior region. 

4 5 The apparatus according to claim 44, wherein said 
blowing means comprises means for flowing cooled, 
pressurized air onto said interior/ region. 

»t<2ording to/claim 44, wherein said 
46. The apparatus ac^oraing u / 

b lowing »eans c/ries a cool/ng pin inserted within the 
interior of s/d /fed artic/e, and wherein said cooling 

III I . • ..i 4-v. a ennrf 

pin has at 
of cooling! 



,e P assage/ay communicating with a source 



jjL« +-n claim 44, wherein said 
47 The apparatus according to claim , 

cooling pin ha, a centra/ axis aliened with a central axrs 
o£ said .olded article /nd is spaced fro, interior surfaces 
of said BOlded article/hy a distance D so as to for, an 

/ -j i-forinr surfaces and said 
annular space between/said interior surra 

cooling pin. 

48. The apparatus/according to claim 47, wherein said 
cooling pin has a/ outlet nozzle and said outlet nozzle is 
spaced fro™ the /nterior surface of said dee portion by a 
stance d and lerein the ratio of d=D is in the range of 
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v, * lo-l so as to create an annular flow 
from about 1:1 to about 10.1 so a j 

of said cooling fluid 

r-iaiT/48, wherein said 
49 The apparatus according to clairf 48, 

, hua divergent nozzle structure, 
outlet nozzle is formed by a diverge 

adding to/claim 47, wherein said 
50. The apparatus aCQOra my / 

• through 7 said annular space and 

cooling gas circulates through 

escapes into th4 amlient^sphere. 

J +~ riaim 40, further comprising 
51 The apparatus according to claim 40, 

, com/rising a carrier having a receptacle 
said removing means comprising 

for receiving said molded article. 

M . The apparatus/ccording to claim 51, wherein said 
car rier has mean/for cooling exterior surfaces of said 
mo lded article! conduction while said ^ 
wi thin said leptacle so that the shape of said article 
xaaintained /ithout any deformation. 

53 Th/pparatus according to claim 51, wherein said 
re cept7cle comprises a water-cooled tube within said 
carri/er. 
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54 . The 



apparatus according to claim SlVwherein: 



sa 



id mold means comprises a mold/ormed by two mold 



halves; and 

said carrier may be indexed between a first position 
intermediate said mold/halves and a second 
position outboard of /said mold halves. 



55. The appar 



has means f 




temperature so t 



according/to claim 54, wherein said mold 
Ling said /molded article to a temperature 



substantia/ly/l-e to th/ cr/stal-glass transition 



\at th^feolded article may be handled 
outside the mold without suffering any geometrical 
deformation. 



56. The apparatus/according to claim 54, further comprising, 
said directing me/ns comprising a cooling pin to be inserted 
into interior portions of said molded article while said 
molded article /is within said receptacle. 

57. The app/ratus according to claim 56, wherein said 
cooling pin/is mounted on a frame which moves relative to 
and independently of said carrier. 
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58 . The apparatus according to claim 58, ^ «" 
carrier includes a plurality o, receptacle/ for holdfng . 

. , c a id directing means 

pxurality of molded articles and sard di» 

■ , morality of cooling pins mounted to a frame, 
comprises a plurality uj. / 

. 1a rplat ive to the /carrier, 
which frame is movable relative / 

59 The apparatus according to claii 58 , wherein said 
cooling Pins are egual in numher to/said receptacles. 

... The apparatu^ing to c/aim 58, wherein said 
cooling Pins a/i in numher/chan said receptacles. 



61. The apparatus 



.according /o claim 58, wherein said frame 

anor / ures for allowing cooled ones 
includes a plurality of apertures to 

u iL o-i^rted from said carrier 
of said molded articles tote ejected 

■„« *ri engaged with certain ones of 
while said cooling pms ar£ engag 

• , „*\cL have not completed a cooling 
said molded articles which have no 

cycle. 



The apparatus according to claim 58, further 
comprising: 

S aid frame hiing a passageway connected to a source of 
said cojbling fluid; and 
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saW pins each co»unicatin, with saAa passa g eway. 

63 T he apparatus accorain, to CiJ, father co.prisin, 
va ; ve ,eans for supplying reoulatea founts of saia c,oUn g 
fluid to each said cooling pin- 

64 T he apparatus accorain, to Li* .3 , wherein t h e amount 
0£ c oolino fluia suppHea to e/ch inaiviaual coolino pm » 
regulated oy saia*alve m eans/in accoraance with a 
particular stajjelf a coolin/ cycle. 



■ itL according to olaim 62, further comprises 
65. The aApayatus accoroiny 

ne ans ^Js\Z>4^ " "* I 
me ans t or controlling t/e — of fluid supplied to each 

U the sensed temperatures of said 
said pin in response tf> the sense 

molded articles. 

66 . The apparatus Lorain, to claim 53, wherein each saia 
cooling pin inclua/s means for removing a respective one of 
saia moiaea artic/es from its receptacle. 

„. The appara/us accoraing to claim «. further comprising 
means for movi/g saia frame hetween a first position an a 
secona positi/n where saia moiaea articles are e 3 ectea fro. 
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said cooling pins by 
means . 



ceasing operation 



said removing 



M . The apparatus according to cU .7. herein said frame 
nov l„g means comprises =am ^ — ^ t "~ 1 ' t " m 

of said frame into rotation of s/id frame. 



69. The appara 
carrier inclu 
within said rWptcJcles 



ies 



icording Jo claim 58, wherein said 
or h/lding said molded articles 
^means for ejecting the molded 



ns f( 



. 4-7^1 oc after cooling has been 

articles from said receptacles after co 

completed. 

v „ The apparatus ac/ording to claim 58. wherein each of 

cooling Pins Ha/ a first portion with a first dialer 
and a second portii with a second dialer, which second 
diameter is diffe/ent fro. said first diameter. 

71 The apparius according to claim 58, wherein each of 
sai d cooling /ins has lateral outlets for discharging said 
cooiin, fiui/onto sidewalls of the voided articles where 
crystallini/ty occurs. 
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l--:-™ c q wherein each of 
72 The apparatus according to claim 58, where 

has helical groov/s in its exterior 
said cooling pins means has heiic y 

surface. 



4- ^i = iir/s8 wherein each of 
73 The apparatus according to clairf 58, wn 

■ w a Plurality of ribs spaced about its 
said cooling pins has a plurality ox 

periphery. 

*«*-/Tccording to/claim 58, wherein each of 
74. The apparajsnj accoramy / 

/Jl \ * mura/ity of contact elements spaced 
said coolinq/py# has a plurality 

around it/ pe/iphery. 

75 Th e^paraW<eoord/n, to olaim 53, wherein eac h of 
saW coolin, Pins concen/rates maximum coolin, at a dome 

./ ar-Mcle in which it is 

portion of the respective molded article 

positioned. 



76 . The apparatus /ccordin, to 53. wherein each said 

c oolin 9 Pin inciua/s means £ or removin, coolin, fluid from 
the interior of s/id molded article. 

77 The apparius according to claim 53. wherein eaoh said 
ooolin, Pin h/s an approximate U-shape and is movahle 
bet „een a fi/st position where one arm of said U-shaped 
cell* Pi/is Positioned within said molded artiole and a 
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second position where said one ar, is/ithdrawn fro* said 
molded article. 

78 The apparatus according to dlaim 77. further comprising 
me ans tor axiaily moving each /id U-shaped pin between said 
first and second positions 

79 The appaxatt accord^ to claim 78, further comprising 
means for /ota/ing each /aid U-shaped cooling pih to a third 
position/where, said on/ arm of each said U-shaped cooling 



nterff 



pin doefe net 
from said carrier 



with removal of said molded articles 



SO. The apparatus according to claim 58, wherein each of 
said cooling p/ne is formed from a porous material so that 
cooling fluid/can be applied in a substantially uniform 
M nner to m/ltiple portions of said molded article. 

81. The/apparatus according to claim 58, wherein each of 
said cooling pins has a plurality of radial conduits for 
apply/ng coolant to multiple portions of said molded 
article. 
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rlailtl 56, further comprising 

82 The apparatus according to claim 56, J 

• effaces of saijA molded article 
m eans for cooling exterior surfaces 

by heat convection transfer. 

83 Th e apparatus aocordino to d.ij*. "herein said 
ert erior surfaces oooU., »eans coW^s ueans externa! to 

n«„ /luid onto said exterior 
said carrier for blowing a coolingyf luid 

surfaces of said molde^rticle. 



M . Th e ^y-7T ci r / Mid BOlded art icie and 

carrier has a /recent Acle tor » 

I / \ I unftftm walls 



Lrding t/claim 83, wherein said 



said receptacWhas ~ c , 

^mal Rowing means blows cooling fluid 
and wherein said external mowing 

thr ough said openings onto/ said exterior surfaces. 

/ , im = R further comprising 

85 . The apparatus acco/ding to claim 58, 

/• surfaces of said molded articles 
me ans for cooling exterior surfaces 

by heat convection transfer. 

... The apparatu/accordin, to ciai* 35. wherein said 

externa! sur, ace/ooiin, „eans . comprises »eans externa! 

*J directing cooling fluid against said 
said carrier for directmy 

exterior surfa/es of said molded articles. 



rgs/in its side and bottom walls 
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87 The apparatus accordin, to .Ui. ... "* - 

W _ptac.es has opening * - -«* 'f^ ^ 
said external coolin, fluid directing — 
and wherein said extern j el!terior 

blows cooiin, nuid tnrou,n said openin^nto . 

^surfaces. 

88 Th e apparatus according to ciai, L ™r comprising 

»eans £ or aiding eac* * said/Ued articies in 
respective one of saidrefceptacles . 



89. A method for 
steps of: 

forming a mo 



:on 



L a molde/ article comprising the 



Ided article /ithin a mold; 



^ *r/ticle from said mold while said 
removing said molded ar/ticie 

article retains Sufficient heat to cause 
crystallinity J said molded article; 

1 • in c= a id molded article; and 
inserting a cooling pin in said mo 

Jar flow of cooling fluid within a dome 
creating an annular flow oj. 

por tion o £ Lid -ided articie so as to prevent 
cry stanJtion at ieast witnin said done portion. 
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i,-;™ HQ fi/rther comprising 
90 The method according to claim 89, ttrtn 

ntral axis of said coolin/ pin with a central 
aligning a central axis o -r 

an / exterior surface ot 
axis of the molded article so that arf 

• • distance D tJL an interior surface of 
said cooling pin is a distance u j> 

said molded article. 



(1 . The method according to c/aim 



90, further comprising: 



spacing 



an o 



d fr 



an 




nozzle 



inter yor 



of said cooling pin a distance 
surface of said dome portion; 



said annuiar no/creatin, step comprising positioning 
said cooii/g Pin .o that the ratio of d:D is in 

/ ~ vs«,it- i-i to about 10:1. 
the range/ of from about 1.1 to 

92 Th e method /ccain, to ciai* 8., further comprising 
coding exterior surfaces of said voided articie hy 

„ L transfer or convective heat transfer, 
conductive hedt transfer ot 

„ Th e ,/hod according to ciai. 92 wherein said exterior 
coliin, s/ep occurs si^taneousfy with, at feast partiaUy 
si.uitanLiy with, or seguentiaUy with said annufar fiow 
creating step. 
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, A „ apparatus for for-in, * molded art/cle comprising: 
mo ld means for forming a molded arJcle; 

* =,/ficle from said mold 
means for removing said molded article 

• , a/ticle retains sufficient 

means while said molded article r 

fal1 iJtv in said molded 
heat to cause crystallin/Lty in 

article; and 

ann / lar flow of cooling fluid 
means for creating an annular 

witnin^Xme port/on of said molded article so 
to ZIt crysta/lUation at least within said 

dofce/poi 

95 . Th e apparatus acco/ding to claim 94. wherein said 

/ ^«™nri <;es a cooling pin 
annular flow cheating Aeans composes 

/ .j j article, said cooling pin 
positioned within sa/d molded article, 

. Js aligned with a central axis of said 
having a central axis angne 

I outer surface which is spaced from an 
molded article and/ an outer surta 

lnt erior surface/of said molded article hy a distance 0. 

M . The appar/tus according to claim 95. wherein said 
cooling Pin 1 an outlet no.le which is spaced from » 
int erior sule of said dome portion of said molde d^rt 
by a distaf d and wherein the ratio of d:0 « xn the rang 
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/„_ rrpate said annular 
of froB about 1:1 to about 10:1 so/as to create 

flow. 

hiq ae ^^ing /o claim 96, wherein said 
97 The apparatus ajzcoraing y*- 

i &tJL by /divergent nozzle structure 

outlet nozzle is formed oy f 

98 . The apparatus aoooiin g to ciai* 94, further uprising 
mea „s for cooling exte/icr surfaces of said molded article 
by h eat conduction t/ansfer or heat convection transfer. 
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